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UNITED STATES PATENT OFFICE.

MARTIN 8. SWANSTROM, OF CHICAGO, ILLINGIS.

PNEUMATIC PUMP,

1,030,842,

Specifieation of Letters Patent.

Application filed J’ul& 18, 1910, Serial No. 572,458, . :

. To all whom it may concerns

Be it known that I, Mamrtin 8. Swan-
sreom, a citizen of the United States of
America, and a resident of Chicago, county
of Coolk, and State of Illinois, have invented
certain new and useful Improvements in
Preumatic Pumps, of which the following is

- a specification.
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My invention relates to pneumatic pumps
-and has for ilts object improvements in
pumps of that kind., »

It i5 a common practice to use wind-mills
or other sources of power to pump water
from wells, cisterns or other supplies of

water ‘into en elevated tank or reservoir

from which plice water is permitted to run
by gravity to the places desired. One of the
“obiéctions to this form of water supply for
vesidences and other places is that the water

stored in such a tank or reservoir for awy

length of time becomes heated in summer or
frozen in winter. Also water which stands
in a reservoir in that way becomessstale and
slimy and generally unfit for use. Another
manner of proceeding in supplying water
is the use of the wind-mill or other sources
of power to run an air compressor and
force air info a reservoir where it is main-
tained under pressure. From here air is
conveyed by suitable pipes to a submerged
punp and the compressed air used to operate
the pump. In this system, the water-sup-
plied is always fresh from the source. The
pump herein shown and described is one

suitable to be operated in this latter way, |

and is shown of narrow and long form so
that it may be easily inserted in a well of
comparatively. small diameter and sub-
merged to of near the bottom of the well.
In the accompanying drawings Figure 1
is a central Jongitudinal section of the pump
showing the same in elevation; Fig. 2 is an
irregular section for the purpose of showing

" some parts not clearly shown in othey views,

and Fig. 8 is a plan partly in section of the
base of the pump. L -

" In the said drawings 10 and 11 are two
chambers in the form of cylinders which set
into a base 12. The lower part of the base
19 is provided with two chambers 13 and 14

which have epenings ¢xtending upward and -

_g’ibsed by valves 15 and 16, . Chambers 13

and 14 are intake chambers through which
water flows upward into the pump chambers
10 and 11. At one side of the base 12 is an

“intake passage-way 17 which extends up-

ward by the side of the pump chambers 10
and 11 and- which has openings from the
lower portion into the intake chambers 13
and 14. (See Fig. 3.)

Inside the chambers 10 and 11 are foats
18 and 19. These  floats are somewhat

heavier than ordinary floats, so that when

out of water they will weigh confiderable.

The exact weight of these floats is’ not ma-

terial, but for convenience it will be assumed

that they and their connected parts weigh

about one half as much as the water which
they displace. These floats control valves
as will be hereinafter described. ‘

The tops of the chambers 10 and 11 are
closed by a cover 20 and over this cover is
another cover 21 which provides an interior
or supplementary chamber 22. Through the
top 20 are inlet openings which are cloged by
the valves 23 and 24. These valves and the
openings aré inside of the supplementary
chamber 22. At the top of this chamber 22
is o pipe 25 through which compressed air
from the storage reservoir is conveved to the
supplementary chamber 22.. Also in the top
20 but outside of the supplementary cham-

Patented Oet. 1,191%.

ber 22 are openings closed by exhaust valves

96 and 27. 'The valves 23 and 24 are con-
nected together by cross piece 28 supported
in a post 29 and so arranged that when one
of these valves is open the other is closed.
Springs 80 and 31 normally act to push
these valves 23 and 24 to their seats. The
inlet valves and exhaust valves have stems
extending inward to certain links and levers
which will be hereinafter described.
Secured to the cover 28 are downwardly
projecting posts 32 and 33 extending inside
of the ¢hambers 10 and 1i. ~ Also secured to
the cover 20 are two other-posts 34 and 35.

‘These varvious posts serve as pivoting sup-
ports for the links and levers before men-

tioned. Tor convenience of description the
water line is shown in hoth of these tham-
bers 10 and 11. In chamber 10 the water has
fallen far enough so that the fleat 18 has
dt the position shown a downward pressure

.on connections hereinafter to be dascribed.
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- In the cylinder 11 the float 19 is shown
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. the spring 49 finally

80

55

totally submerged and consequently has an
upward pressure on its links and levers.

" The links and levers in both of the cham-
bers 10 and 11 are alike, hence for conven-
ience T will describe those in chamber 10, it
being tnderstood that those in chamber 11

.are of the'same form but are in a different

position. Pivoted on the post 32 is a lever
36 which is connected at its outer end to a
link 87 and at an intermediate point to a
stem projecting downward from the valve
23. The lower end of the link 37-is con-
nected to another lever 88 which is pivoted
at the lower end of the post 84. The pivot-
ing pin 39 between the lever 36 and the link
87 extends laterally and rests upon the
upper part of a short lever 40 which is also
pivoted to the post 34. The exhaust valve
26 has a stem extending downward and con-
necting to an intermediate part of the lever
40.. Pivoted to the post 34 at the same place
at which the lever 38 is pivoted is also piv-
oted another lever 41 which is in the form
of a bell-crank and has a link 49 connected
to its outer end. The lower end of the

link 42 is connected to a lever 43 which is.

also pivoted to the post 82. The outer end
of the lever 43 is connected to a chain 44

‘which is ordinarily slack. The upper ‘cor-

ner of .the belllerank lever 41 is curved in
cam shape and just beyond this curved part
is a flat portion or seat which serves as )
support for the lever 40 to prevent the said
lever descending until the bell-crank lever
has moved out of the way as will be herein-
after described. A spring 45 normally acts
on the lever 43 and through the link 49 to
hold the bell-crank lever 41 in a position to
act as a lock to prevent the descent of the
lever 40. : .
Secured to the upper part of the float 18
is a standard 46, the upper end of which is
slotted and engages a pin 47 in the outer
end of the lever 38. Pivoted to the post 32
is a short lever 48 normally held in the posi-
tion shown by spring 49. Pivoted on the
standard 46 1s a short lever 50 which is
adapted to engage the upper part of the
lever 48 -when the float 18 descends. The
tension of the spring 49 acts to prevent the
float 18 moving downward until the water
has moved far enough down to expose nearly
all of the float 18.
downward, increased weight thrown wpon
permits the lever 48
to move downward far enough for the lever
50 to slip off of the end of the laver 48.
When this occurs, the float 18 will drop
with a sudden movement. . In so dropping,
the slack of the chain 44 is taken uy and a

“jerk is thrown suddenly upon the lover 43
| 5

and thence through the link 42 to move the
bell-crank lever 41 from under the shart
supporting lever 40. At the same time, the

“the support from un

As the water moves |
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slot-in the standard 46 moves downward on
the pin 47 but does not engage said pin to
move the lever 88. This action of dropping
does not occur until the chamber 10 is nearly
emptied of water. :

The inlet openings from the chambers 13
and 14 are somewhat larger than the out-
lets 51 and 52 with the result that the cham.-
bers fill more rapidly than they are emptied.

Referring now to the right hand cylinder
or chamber 11, the upward pressure of the
float 19 by reason of it being submerged,

“will be taken up by the pressure of the

standard 46® upon the pin 47* in the outer
end of the lever 38% The lever 38 will
not - move upward until the foat 18 has
dropped as previcusly described for the fol
lowing reason:—The lever 38 is connected
to the link 87= and thence through the stem
of the valve 24, the lever 28 and the stem
of the valve 23 to the lever 36 in chamber
10. As the pin 39 of this lever 36 rests upon
the lever 40 and this lever in turn rests upon
the bell-crank lever 41, the pressure upward
of the float 19 upon the pin 47* is not effec-
tive to open the'valve 24 and close the valve
23 until the droppin‘g of the float 18 moves
er the lever 40,

It will be seen from this description that
the float 18 mcts to release or unlock the
apparatus so that the upward pressure of

‘the float 19 may shift the valves 23 and 24

and also as 2 consequence shift the valves
26 and 27. When the float 19 acts to do this
by pressure upward, the float 18 simultane-
ously ncts to assist this movement by its
own movement downward. The point to be
noticed however is that in the 5

apparatus so that the valves can be shifted
from the position in which they are shown
to the alternative position in which open
valves are closed and closed valves are
opened. -- It will also be evident that when
the level of water is changed in the two
chambers 10 and 11, the float 19 will act to

escription .
so far given the float 18 acts to unlock the.
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unlock this same device in the chamber 11

so that the valves may be again shifted into
the position in which they are shown in the
drawings. In this shifting operation, the
upward movement of the cam: surface at
the upper corner of the bell-crank 41* actg
to press upward the lever 40* in case such
lever should not normally or readily rise by
action of the spring on the upper part of
the stem ‘connected to the valve 97. Also
in this upward movement the lever 50¢ will
turn on its pivot so that it can readily pass
from below to above the lever 48%. In com-
ing downward the lever 50* will catch upon
the top of the lever 48* in the same way as
previously described for levers 40, 48 and 50.

Over the tops of the exhaust valves 26 and
27 are perforated hoods 53 and 54. When
one of the valves 26 or 27 is open so that
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the water will flow inward through the cor-
responding valve af’ the bojtom the com:
oressed air will expand and flow outward

‘through the open valve 26 or 27 and into the
. perforated hood over the open valve. The

expanded air will flow outward through the
perforations in this hood and bubble up-
ward through the water to the surface.
The discharge openings 51 and 52 are con-
nected to upright pipes, one of which is
shown at 55 1n Fig. 2. Suitable check valves
are placed in these pipes for greater con-
venience than making special valves to be
placed in the base 12. These pipes are
united to a single pipe and extend to the

_place where water is to be delivered which

we will' assume to be at faucets within a
residence. Assuming now that a reservoir
of compressed air is connected to the pipe
25 and the pump submerged in the bottom
of the well, then when the faucet connected
to the other end of the discharge pipe 58 is
opened, water will flow inward through one
of the valves -16 into the corresponding

; chamber 11.until said chamber is full. As-

suming that in the meantime the outlet 51
is communicating with the pipe 55 and that
water is going out at the faucet, then when

- the waider has fallen to a level low enough

&3
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to permit the weight of the float 18 to trip

off of the lever 48, the drop of the float will.

jerk upon the chain 44 and release the lock-
ing devices in the chamber 10. This release
of the locking devices in the chamber 10 will
permit the foat 19 to cobperate with the

float 18 for shifting the valves from the po-
sition shown in the drawings to the alter-
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native position. “When this occurs, com-

-pressed air from the storage reservoir will

enter the chamber 11 to force the water
therein 'out through the opening 52 and at
the stme time the water t/ill enter through
the intake passagewny 17 and the Intake
chamber 18 to the pump chamber 10..
The exhaust air from the pump passing
vpward through the perforated hood 53 and
bubbling through the water in the well has
& beneficial result whish it is one of the ob-
jects of this arrangement to accomplish.
Air stored in a reservoir when first com-
pressed is at & comparatively high fempera-

- ture and as 5 result of compression this tem-

(&0

B

perature is lost by radiation from the walls
of the reservoir and from the pipes through

§ which it is conducted to the ppmp, and as

& consequence, the compressed air in the

pump is at a lower temperature than it was

at the time it was compressed. When this
air expands as a result of being discharged

from the pump it falls to = considerable

lower temperature, which lower tempera-
ture has the effect of cooling the water with-
in the well and making 1t colder than it
would otherwise be. ~ Another effect of bub-
bling this fresh air through the well water

K

is to purify the water and keep it sweet and
clean. To accomplish these results, the dis-
charge of compressed air is therefore as
deep in the well as it is practicable for i
to be. «
What I claim is:— - .

. 'L In a submerged pump, two chambers
provided with inlet and outlet openings for
air and water, valves for said. openings,
connecticns between the walves for the aiv

ik

inles so that they will operate simultane-

ously, o supplementary chamber within

* which said connections are located, a float

and valve locking devices in euch of the first
named chambers, connections from ench

Hoat to its own Iinlet valvé for-opening

the seme when the locking devices are re-
leased by the descent of the other float, re-
straining devices for preventing such de-
scent until the water is nearly all discharged
from the chamber within which the re-
straining devices are located, and means by
which upon release of the restraining devices
the sudden descent of the restrained float
willl release the locking devices by an im-
pulse. : : -

2. In a submerged pump, two chambers
provided with inlet and outlet openings for
air, valves for said openings, a float and
valve locking device in each chamber, con-
nections between each float to its own inlet
valve for opening the same by 2 movement of
the float in one direction, other connections

o
4
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from each float for releasing the locking de-.

vices of its own chamber by & movement of

10¢

the float in the opposite direction, and inter- -

chamber and the locking devices of the other
chamber whereby a. releasing movement: of
the float in said one chamber is a prerequi-
site to the valve opening movement of the
float in the other chamber. T
8. In a submerged pump, two chamber

conneciions between the inlet valve of one

provided with-inlet and outlet valves for.

air, o float and wvalve locking devices in
each chamber, connections from each float
to the valves and valve locking devices of
its own chawber, and Iinterconnections
whereby a lock releasing movement of the

fleat in one chamber permits a valve operat-

R

ing movement of the float in the other cham-

ber:

4. In a submerged pump, two chanobers
provided with inlet 4nd outlet valves for
air, a float and valve focking devices in each
chamber, mesns by fwhich the valves are
operated by movements of the floats in one
direction and the locking devices are re-
leased by movements in the opposite direc-

‘tion, inferconnections by which the releas

ing movement of one float permits the valv
operating movement of the other float, and
means by which such actnating movements
are. by sudden impulses.

%

5. In a submerged pump, two chambers
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p_r’ovided with inlet and outlet Valves’fozg '

air, a float and valve locking devices in each

- chamber, means by which the locking devices

10

and 1
position- of the valves of both chambers,
means by which the shifting of the valves

" of both chambers is through the sction of-

the flogt in the other chamber from the one
in which the fixed position is controlled,
and means by which
ing and the ‘actustion of the valves are by

sudden movements of the respective floats.

6. In a submerged pump, means for con-
veying compressed air to the pump for op-
erating  the same, g2 submerged outlet
through which exhaust air is discharged
from the pump, and a perforated covering
(fwex'h said discharge for the purpose set

orth.

Hoat of one chamber control the fixed

the release of the Jock-

1,030,842

7. In a pump, two chambers provided
with inlet and outlet valves for air, a float
and valve locking devices in each chamber,
connections from each float to the valves and
valve locking devices of its own chamber
and so arranged that the valves and- valve
locking devices are operated by float move-
ments in opposite directions, means by
which the valve o erating movement of a
float in one chamger is restrained by the
valve locking devices of the other chamber
until the float in such other chamber has
released the valve locking devices thereai.

Signed at Chicago this 16th day of July
1910, :

MARTIN S. SWANSTROM.
Witnesses:
Wavrer H. Reprrewn,
C. L. ReprizLp.
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